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Ryuso Tanaka* & Isuzu Koga* : Karyological studies on 
Lentinus edodes, a basidiomycete 

Introduction Lentinus edodes (Berk.) Sing is utilized as an important 
edible mushroom. Although several breeding experiments have been carried 
out (Komatsu and Kimura, 1964a, b, 1968), there is no cytological report on 
this species as yet. In the present investigation the process of somatic nu¬ 
clear division in the secondary mycelia and its chromosome number are dealt 
with. 

Materials and Methods Lentinus edodes (Berk.) Sing, strain No. 1303, 
used in the present investigation was obtained from the Laboratory of Meiji 
Seika Co., Ltd. in Itsukaichi-cho, Hiroshima Prefecture, Japan. According 
to the members of the Laboratory, this strain is highly stable in hereditary 
behavior and is a good producer of fruit-bodies. The present authors would 
like to express their gratitude to the members of the Laboratory of Meiji 
Seika for the kind supply of this strain. 

The secondary mycelia of L. edodes were cultured on an agar medium 
consisting of malt extract at 25°C for 3 to 7 days, then fixed and stained 
by the following HCl-Giemsa staining method (Aist, 1969). Good growing 
secondary mycelia were fixed in a mixture of absolute ethanol and glacial 
acetic acid (3 :1) at 5°C for more than 1 hour, then immersed in 35% ethanol 
for 10 minutes and washed sufficiently with distilled water. After immersing 
in IN HC1 at room temperature for 1 to 2 minutes, they were hydrolyzed in 
IN HC1 at 60°C for 6 minutes. The hydrolyzed mycelia were washed suf¬ 
ficiently with distilled water and immersed in 1/15 mole phosphate buffer 
(pH 7.0) for about 10 minutes. The materials were stained in the following 
staining solution for 0.5 to 1 hour. The staining solution was made by 
diluting Giemsa solution (Wako Pure Chemical Industries, Ltd.) at the ratio 
of 3 drops to 1 ml phosphate buffer (pH 7.0) and then filtering the solution. 
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A small segment of the stained material was put on a slide glass and mounted 
with the staining solution. After putting a cover glass over the material, it 
was squashed and observed. 

Chromosome number was studied in both the somatic nuclear division of 
the mycelia and the meiotic nuclear division during basidiospore formation 
in the gills of the fruit-body. The gills were fixed in a mixture of 70% 
ethanol and glacial acetic acid (3 :1) and stained by the HCl-Giemsa staining 
method. 

The nuclei which were stained by the HCl-Giemsa staining method were 
morphologically compared with those stained by Feulgen’s staining. In the 
Feulgen’s staining, the materials were fixed in the same way as the HCl- 
Giemsa staining method. They were hydrolyzed in IN HC1 at 60°C for 5 
minutes, reacted in Schiff’s reagent for more than 3 hours, rinsed several 
times in tap water. The materials were squashed in 45% acetic acid solution 
on a slide glass. 

Observations The nuclei in both the mycelial cells and the basidia were 
clearly stained by the HCl-Giemsa staining showing the structural character¬ 
istics of the chromatin and chromosomes. The results obtained from the 
Feulgen’s staining were the same except slightly lighter. 

1. The somatic nuclear division in secondary mycelial cells (Figs. 1A-G, 
2 A-C). 

In all of the mycelial cells at interphase two nuclei were observed. The 
two nuclei were observed to be ellipsoidal and of the same size, about 2.0 fix 
2.5 fi . The interphase nuclei often possessed one to two darkly stained con¬ 
densed chromatic bodies in addition to many lightly stained chromatic 
granules. The nucleoli, the unstainable round bodies, were observed in most 
interphase nuclei. In many interphase nuclei the darkly stained condensed 
chromatic bodies were observed attached to the nucleoli (Fig. 1A). 

In the nuclei at prophase, chromosomes were observed as lightly stained 
threads (Fig. IB). In each of the chromosomes several darkly stained hetero- 
chromatic regions were observed. 

Chromosomes at metaphase were counted to be n = 8 (Figs. 1C, 2A). The 
metaphase chromosomes were observed to be rod-shape and about 0.4 fi to 
0.6 fi in size. Constriction were not distinct. One to two of the small 
chromosomes were stained lightly. One to two of the large chromosomes 


— 2 




Fig. 1. Somatic nuclear division in the secondary mycelial cells of Lentinus edodes. A, interphase 
just entering the mitotic stage. B. prophase. C and D, metaphase, showing variation in 


condensation among chromosomes of a complement. Eight chromosomes can be counted in 


one of the nuclei (lower side) of C. E, anaphase, showing 16 sister chromosomes in one of 


the nuclei (lower side). F, early telophase, showing a clamp and some laggards. G, late 


telophase, showing condensation of the nucleus in the clamp. A-F, X5300, G, X2650. 
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Fig. 2. Text-figures of Fig. 1C, D and E, respectively. X5300. 


were found to stain darker than those compared with the other chromosomes 
of the complement. It was often observed that at metaphase all of the 
eight chromosomes were arranged in groups of two. One to two chromo¬ 
somes were observed separating into sister chromosomes precociously at late 
metaphase (Figs. ID, 2B). At anaphase one to two small chromosomes 
were observed showing lagging movement towards the poles (Figs. IE, 2C). 

Each of the mycelial cells at the stages from metaphase to anaphase 
formed a clamp. It was observed that the nucleus, situated at the apical 
side of the mycelial cell, usually moved into the clamp. At early telophase 
one of the daughter nuclei which was formed in the clamp moved back into 
the mycelial cell. During the movement of the daughter nuclei, several, 
usually two to four, lagged chromosomes were observed (Fig. IF). The 
daughter nucleus at telophase finally seemed to include the lagged chromo¬ 
somes, because there was no laggard at late telophase (Fig. 1G). The 
telophase nuclei showed strong condensation and were of ring-shape. Among 
the four daughter nuclei the nucleus which moved into the hind mycelial 
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cell through the clamp showed a delay in the diffusion of chromatin as 
compared with the other three nuclei in the daughter mycelial cells (Fig. 1G). 

It was observed that the two nuclei in a mycelial cell showed a slight 
difference in the morphological features of chromatin during somatic nuclear 
division. In most mycelial cells the nucleus, located at the proximal side 
of the mycelial cell, was observed to be slightly precocious as compared 
with the nucleus at the apical side. 



IFig. 3. Half-schematic representation of the process of somatic nuclear division in the secondary 
mycelial cells of Lentinus edodes. A, interphase. B. prophase. C and D, metaphase. E, F 
and G, anaphase. H and I, telophase. J, early interphase. 
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The results of the observations on the somatic nuclear division of 
mycelial cells are shown half-schematically in Fig. 3. 

2. The meiotic nuclear division in basidia (Fig. 4A-F). 

Eight bivalent chromosomes were observed at meiotic diakinesis and 
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metaphase I in the basidia (Fig. 4A-F). The bivalent chromosomes were 
observed to be almost equal in size about 0.4 p to 0.6 p in length. The 
bivalent chromosomes showed a slight variation in the degree of conden¬ 
sation at metaphase I and in the movement of chromosomes at anaphase I 
(Fig. 4B, C, E and F). In most basidia at anaphase I one to two precocious 
movement and one to two delayed laggards were observed. 

Summary 

1. The chromosome number of Letinus edodes (Berk.) Sing was found 
to be n = 8 in the somatic division of secondary mycelia and in the meiotic 
division of basidia. 

2. The metaphase chromosomes were observed to be rod-shape and about 
0.4 p to 0.6 p in length. The eight chromosomes at metaphase showed vari¬ 
ation in the stainability, i.e., it comprised of one to two lightly stained 
chromosomes and one to two darkly stained chromosomes. 

3. In both the mycelia and basidia chromosomes were found showing 
one to two precocious movement at late metaphase and one to two lagging 
at late anaphase. 

4. The daughter nucleus which moves into the proximal daughter 
mycelial cell through the clamp showed high condensation during the move¬ 
ment. This nucleus was found to enter into the diffused state later than 
the other three nuclei at interphase. 
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